. XRR patterns of thin films prepared at 700 and 600 °C.
18
Field emission scanning electron microscopy (FE-SEM) microscopy was performed using a 19 JSM7800 microscope with an LED (low level electron detector) with 6000 times magnification and 5 20 kV acceleration voltage. Figure S1 shows an FE-SEM micrograph of the surface crack of the SSNCF 21 thin film sample prepared at 800 °C. The thickness of this sample is about 180 nm, the number of 22 depositions is 9000, and the other samples in this experiment are all 3000 shots, which is roughly 23 consistent with our deposition rate estimation. The cross-sectional microstructure can verify the 24 uniformity of the film sample. Further, thickness of the thin films prepared at other temperatures can 25 be verified using the X-ray reflection (XRR) in Figure S2 . All the thicknesses of the thin films are 26 around 60 nm.
27
S2. Morphological characterization and rocking curve 28 29 Figure S3 . Atomic force microscopy of SSNCF/YSZ and SSNCF/SDC/YSZ.
30
A typical form of the SSNCF film is shown in Figure S3 . The scan size is 1 μm × 1 μm. Figure S4 . Rocking curves of SSNCF thin films with different orientation.
40
The rocking curve scans for SSNCF/YSZ and SSNCF/SDC/YSZ films are shown in Figure S4 . Figure S5 (a). In Figure S5 
53
The effect of the different orientations of the thin film electrodes on the polarization resistance 54 was evaluated by EIS measurement as a function of temperature in order to obtain the activation 55 energy from the Arrhenius pattern. Two SSNCF electrodes with a single distance of 1 mm were 56 grown by PLD using a steel mask. Thus, the sample geometry can be described as a SSNCF film electrode Figure S6 shows typical Nyquist plots of the SSNCF film electrodes at each test temperatures.
63
The fitting circuit is shown in the insertion part of Figure 3 
67
These data are then fitted with an equivalent circuit consisting of two parallel RQ circuits in 68 series as described in the following: (parallel R1, Q1) and (parallel R2, Q2), where the 1 refers to the 69 high frequency element (R1 and Q1) which is related to the limited oxygen ion conductivity of YSZ
70
and SDC buffered YSZ substrates. 2 refers to the low frequency component due to the electrode 71 polarization, which is linked to the ORR polarization process. The fitting information is shown in Table 2 and Table 3 [2]. 
85
The XRD of SDC grown on YSZ is shown in the red line part in Figure S8 , and the deposited 86 SSNCF/SDC/YSZ is shown in the black line part of the Figure S8 . The SDC diffraction peaks are
